H(+)-coupled uphill transport of the dipeptide glycylsarcosine by bovine intestinal brush-border membrane vesicles.
In monogastric species, a considerable portion of amino acid nitrogen is absorbed across the brush-border membrane of the small intestine as small peptides (e.g., tripeptides and dipeptides). In ruminants, however, this process is less clear. Therefore, we investigated the uptake of radioactively labeled glycylsarcosine as a model dipeptide across the intestinal brush-border membrane using brush-border membrane vesicles prepared from the bovine small intestine. Uphill transport of glycylsarcosine was energized by a transmembrane H+ gradient and was further stimulated by an electrical potential difference across the membrane. Transport mediated by a carrier contributes to total glycylsarcosine transport across the brush-border membrane. Comparison of the apparent kinetic constants between brush-border membranes prepared from the proximal jejunum or ileum revealed similar half-saturating substrate concentrations (1.28 and 0.93 mmol/L for proximal jejunum and ileum, respectively), but maximal transport rates appeared to be somewhat higher in the proximal small intestine (2.15 and 1.20 nmol/mg of protein per 3 s for proximal jejunum and ileum, respectively). Uptake of glycylsarcosine was strongly inhibited by other dipeptides, but the amino acids glycine and sarcosine did not affect transport. Inhibition of glycylsarcosine uptake by cephalexin indicated an affinity of the carrier for cephalosporin antibiotics. Transport of intact dipeptides across the brush-border membrane of the small intestine might be of physiological importance in ruminants because the microbial and dietary proteins resistant to rumen degradation are digested and absorbed in the small intestine.